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0HPEUDQHVRIIHUQXPHURXVSRVVLELOLWLHVLQWKHDQDO\WLFDOFKHPLVWU\DQGVHSDUDWLRQVFLHQFH%\
OLQNLQJ IXQFWLRQDO JURXSV FRYDOHQWO\ ZLWK SRO\PHU FKDLQV LQ WKH PHPEUDQH IXQFWLRQDOL]HG
PHPEUDQHV FDQ EH SUHSDUHG 6XFK PHPEUDQHV DUH JHQHUDOO\ V\QWKHVL]HG E\ JUDIWLQJ D
IXQFWLRQDOL]HGPRQRPHULQWKHSRO\PHUFKDLQVDQGVXEVHTXHQWO\JHQHUDWLQJUHTXLUHGIXQFWLRQDO
JURXS E\ FKHPLFDOPRGLILFDWLRQ RI WKH SUHFXUVRU FKHPLFDO JURXSV RQ JUDIWHG SRO\PHU FKDLQV
7KLV FODVV RI PHPEUDQHV LV WHUPHG DV D IL[HGVLWH PHPEUDQH 7KH DGYDQWDJHV RI XVLQJ D
FKDLQHG FDUULHU LQ D VROLG PDWUL[ DUH  WKH VWDELOLW\ LV LPSURYHG DQG  WKH SRVVLELOLW\ RI
HQKDQFHPHQWRIWUDQVSRUWDVWKHVHPHPEUDQHVDUHJHQHUDOO\K\GURSKLOLFZLWKDKLJKIXQFWLRQDO
JURXS GHQVLW\ 7KHPHFKDQLVP RI WUDQVSRUW RI LRQV DFURVV IL[HGVLWHPHPEUDQH LQYROYHV ³LRQ
MXPSLQJ´ IURPRQHVLWH WR WKHQH[W)DFLOLWDWHGGLIIXVLRQRI LRQVFDQRFFXURQO\ LI WKH ³FKDLQHG´
FDUULHUV IL[HGVLWHVDUH UHDVRQDEO\FORVH WRHDFKRWKHUDQGKDYHVRPH OLPLWHGPRELOLW\$OVR
WKHLRQFDUULHUFRPSOH[IRUPDWLRQLQYROYHGLQPDVVWUDQVIHURILRQVIURPDTXHRXVWRPHPEUDQH
PDWUL[VKRXOGKDYHIDVWUHDFWLRQNLQHWLFV7KHIL[HGVLWHPHPEUDQHVDUHPRVWVXFFHVVIXOZKHQ
LRQV LQWHUDFW ZLWK PHPEUDQH WKURXJK HOHFWURYDOHQW LQWHUDFWLRQV  +RZHYHU WKH SHUPHDWLRQ
VHOHFWLYLW\ RI WKH WDUJHW LRQV DFURVV WKHPHPEUDQH FDQQRW EH DFKLHYHG E\ RQO\ HOHFWURYDOHQW
LQWHUDFWLRQV 7KH WDUJHW LRQV VKRXOG KDYH FRYDOHQW LQWHUDFWLRQV ZLWK WKH IL[HG VLWHV LQ WKH
PHPEUDQHIRUDFKLHYLQJGHVLUDEOHVHOHFWLYLW\LQIDFLOLWDWHGWUDQVSRUWRIWKHWDUJHWLRQV

%RURQ LV ZLGHO\ GLVWULEXWHG LQ RXU HQYLURQPHQWV ,W QDWXUDOO\ H[LVWV LQ ZDWHU VRLOV SODQWV DQG
DQLPDOV ,W FDQ FRPH IURP QDWXUDO VRXUFHV HJ VHDZDWHU DQG DQWKURSRJHQLF DFWLYLWLHV ,Q
DTXHRXVHQYLURQPHQWERURQLVIRXQGLQWKHIRUPRIERULFDFLGDQGSDUWLDOERUDWHVDOWV/RQJWHUP
FRQVXPSWLRQRIZDWHUDQGIRRGSURGXFWVZLWKLQFUHDVHGERURQFRQWHQWUHVXOWVLQPDOIXQFWLRQLQJ
RIFDUGLDFYDVFXODUQHUYRXVDQGDOLPHQWDU\V\VWHPVRIKXPDQVDQGDQLPDOV7KHXSSHU OLPLW
VHWE\WKH:RUOG+HDOWK2UJDQL]DWLRQ:+2IRUGULQNLQJZDWHULVPJ/ERURQ%HFDXVHRI
WKLV WKHUH LV D SUHVVLQJ QHHG IRU GHYHORSLQJ WKH HIIHFWLYH PHWKRGV WR UHPRYH ERURQ IURP
DTXHRXVVWUHDPV&XUUHQWO\WRSXULI\ZDWHUIURPWKHERURQFRPSRXQGVWKHK\GUR[\OFRQWDLQLQJ
UHVLQVKDYHEHHQV\QWKHVL]HGKDYLQJ1PHWK\OJOXFDPLQHDVIXQFWLRQDOJURXS+HUHZHSUHVHQW
DPHPEUDQHVRUEHQWKDYLQJWDLORUHGIL[HGVLWHVIRUERURQVRUSWLRQ

$ VLPSOH DQG QRYHO PHWKRG ZDV XVHG IRU WKH SUHSDUDWLRQ RI IL[HGVLWH PHPEUDQH ,W ZDV
SUHSDUHG E\ DQFKRULQJ SRO\YLQ\OEHQ]\O FKORULGH 39%&O ZLWKLQ WKH SRUHV RI SRO\SURS\OHQH
PLFURSRURXV VXSSRUW PHPEUDQH E\ LQ VLWX FURVVOLQNLQJ RI 39%&O XVLQJ GLDPLQH 
GLD]DELF\FOR>@ RFWDQH '$%&2  7KH UHVXOWLQJ 39%&O ± SUHFXUVRU PHPEUDQH ZDV
FKHPLFDOO\PRGLILHGZLWK1PHWK\O'JOXFDPLQHEHFDXVHRI LWVFRYDOHQW LQWHUDFWLRQZLWKERUDWH
LRQV7KHSK\VLFDOVWUXFWXUHRIWKHPHPEUDQHZDVH[DPLQHGE\VFDQQLQJHOHFWURQPLFURVFRS\
6(0 ZKHUHDV WKH SUHVHQFH RI IXQFWLRQDO JURXSV ZDV LQYHVWLJDWHG E\ )7,5 WHFKQLTXH 7KH
6(0 LPDJHVVKRZHG WKH IRUPDWLRQRIKLJKO\FURVVOLQNHGJHOVZLWKLQ WKHSRUHVRIPLFURSRURXV
PHPEUDQH )LJ  7KH IXQFWLRQDOL]HG PHPEUDQH KDV EHHQ FKDUDFWHUL]HG LQ WHUPV RI
SDUDPHWHUVWKDWLQIOXHQFHWKHVRUSWLRQRIERURQIURPDTXHRXVVWUHDPVOLNHS+ORDGLQJFDSDFLW\
FRQWDFW WLPHHIIHFWVRIFRPSHWLQJ LRQVDQGUHXVDELOLW\ ,QGXFWLYHO\FRXSOHGPDVVVSHFWURPHWU\
,&306ZDVXVHGIRUWKHDQDO\VLVRIUHVLGXDOERURQLQVROXWLRQV7KHHIIHFWRIPHPEUDQHVL]H
RQWKHERURQXSWDNHZDVPHDVXUHG7DEOH,WZDVVHHQWKDWZLWKWKHLQFUHDVHLQPHPEUDQH
VL]HWKHXSWDNHRIERURQLQFUHDVHGEHFDXVHRIWKHLQFUHDVHLQDYDLODEOHELQGLQJVLWHVIRUERURQ
7KXVPHPEUDQHVL]HRI[FPZDVIL[HGIRUUHVWRIWKHH[SHULPHQWV)LJVKRZVWKHERURQ
XSWDNHE\ WKHPHPEUDQHDVD IXQFWLRQRIS+7KHPD[LPXPVRUSWLRQFDSDFLW\ZDVDWQHXWUDO
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S+5HPRYDO RI WKH VRUEHG ERURQ IURP WKHPHPEUDQH VRUEHQW ZDV DFKLHYHG E\ VLPSOH DFLG
OHDFKLQJ XVLQJ 0 +&O 7KH KLJK DIILQLW\ RI WKHVH IL[HGVLWH PHPEUDQHV WRJHWKHU ZLWK WKHLU
VWUDLJKWIRUZDUG DQG LQH[SHQVLYH SUHSDUDWLRQ SURYLGHV D JRRG EDVLV IRU WKH GHYHORSPHQW RI
DSSOLFDWLRQVRIIXQFWLRQDOL]HGPHPEUDQHVLQUHPRYDORIERURQIURPDTXHRXVVWUHDPV
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